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The invest igat ions presented in th is  thesis  have
been carr ied out  to  check exper imenta l ly  the spe-
c i e s  c o n c e p t  u s e d  b y  D R O U E T  ( L 9 6 2 ,  L 9 6 3 ,  L 9 6 4 ,  1 9 6 9 ,
1973 ,  1978  and  i n  DROUET &  DAILY  f956 )  .  D roue t  has
proposed a drast icaL reduct ion of  the number of
b lue -g reen  a lga l  spec ies  as  recogn i zed  i n  t he  c l _ass i -
cal  taxonomy of  these organisms,  for  instance by
GEITLER ( I932 ) .  D roue t  cons ide rs  t he  b lue -g reen
algal  species to be h ighly  polymorphic,  and fur ther
assumes that  th is  polymorphism lacks a genet ic  base;
rather ,  the nature of  the polyrnorphism is  assumed to
be purely  phenotypic .  The var ious forms of  one spe-
c ies  a re  assum6d  to  be  "ecophenes "  o f  t h i s  spec ies ,
which means that  these form var iat ions are c lused bv
env i ronmen ta l  f ac to rs ,  r a the r  t han  gene t i c  d i f f e r -
ences .  Th j - s  spec ies  concep t  p red i c t s  f i r s t l y  t ha t
a l - l  forms of  one "Drouet-species"  should be morpho-
logical ly  ident ica l  when growing und.er  the same con-
di t ions and should show the same react ion pat tern
towards changing condi t ions,  and secondly that  a l l
forms of  one "Drouet-species"  should have the same
genotype.
To  tes t  t hese  p red i c t i ons  38  b lue -g reen  a lga l
s t ra ins  have  been  s tud ied ,  mos t  o f  wh i ch  (25  s t ra ins )
be long  to  t he  r rD roue t - spec ies , ,  Seh i zo th r i r  eaLc i coLa(eight  of  these st ra j -ns have previouslv  been ident i -
f i ed  as  S .  ea l c i eo la  by  o roue l )  .  The  f i r s t  p red i c t i on
was tested by studyi -ng the morphology and growth of
cu l t u res  o f  25  ou t  o f  t he  se r i es  o f  38  s t ra ins  unde r
di f ferent  growth condi t j -ons.  The second pred. ic t ion
was tested by rneans of  DNA-DNA hybr id izat ion and by
determinat ion of  the DNA base composi t ion of  35 out
o f  t h i - s  se r i es .
DNA-DNA hybr id izat ion provi_des in format ion con-
cern ing nucleot ide sequence homologies of  two
stra ins.  The homology was d.etermined by jo int  incu-
bat ion of  the denaturated DNA's f rom these st ra ins
under renatura l j_on condi t ions.  One of  the DNArs was
labe l t ed  w i th  32p  and  the  o the r  f i xed  on  a  f i l t e r .
The extent  of  hybr id izat ion of  the label led DNA wi th
the f i l ter - f ixed DNA was determined by measur ing the
amoun t  o f  r ad ioac t i v i t y  assoc ia ted  w i th  t he  f i l t e r .
The DNA base composi t ion was determined by means
of  caesium chlor i -d.e gradient  centr i fugat ion and pro-
v ides  add i t i ona l  i n fo rma t i on  w i th  respec t  t o  t he
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geno typ i c  re la t i onsh ip  be tween  o rgan i sms .
Af ter  the general  in t roduct ion (chapter  f )  which
deals wj- th the systemat ic  posi t ion of  the b lue-green
algae,  the present  s tatus of  thei r  taxonomy and
s ta tes  t he  p r i nc ipa l  a im  o f  i nves t i ga t i on ,  i n  chap -
ter  I f  the resul ts  of  cu l ture exper iments wi th b lue-
green a1ga1 st ra ins iso lated f rom f reshwater  and
mar i -ne  hab i t a t s  a re  desc r i bed .  The  s t ra ins  we re
cul tured in  media wi- th d i f ferent  concentrat ions of
seawater .  These st ra ins appear to belong to two spe-
c ies of  the genus Phornid iuLn when ident i f ied wi th
GEITLER (1932 )  and  to  t he  spec ies  Sch i zo thz . ' i r  eaLc i -
co la  when  i den t i f i ed  w i t h  DROUET (1965 ) .  The  mar ine
stra ins showed an increased extent  of  haloto lerance
and were morphological ly  less var iable than those
f rom f reshwa te r .  The  d i f f e rences  i n  ha lo to ]e rance
suggest  that  genotypic  d i f ferences ex is t  between the
two  se ts  o f  s t ra ins .  Th i s  con f l i c t s  w i t h  D roue t ' s
spec ies  concep t .
Chapter  f I I  descr j -bes a method for  DNA-DNA hybr i -
d i za t i on  app l i cab le  t o  b lue -g reen  a lga l  DNA.  S ince
many  b lue -g reen  a lga l  s t ra ins  a re  non -axen i c ,  a
method was developed to separate the a lgal  f rom the
bac te r i a l  ce l -1s ,  p r i o r  t o  DNA ex t rac t i on .  Th i s  chap -
ter  fur ther  descr ibes that  unacceptable amounts of
f i l ter - f ixed DNA are re leased when DNA-DNA hybr id i -
zat ion is  at tempted at  a temperature equal  to  the
renaturat ion temperature of  the DNA. This is  in
agreement  wi th ear l ier  f ind ings of  DE LEY & TIJTGAT
(L970 ) .  Add i t i on  o f  d ime thy l su lphox ide  (DMSO)  to
the hybr id j -zat ion mixture enables to carry out  hybr i -
d. izat ion at  lovrer  temperatures.  Thi -s  reduces the
re lease  o f  f i l t e r - f i xed  DNA to  an  accep tab le  l eve l .
An addi t ional  pur i f icat ion of  the thoroughly pur i -
f ied DNA by means of  caesium gradient  centr i fugat ion
appea red  necessa ry  t o  e l im ina te  aspec i f i ca l l y  bound
radioact iv i ty .  Apply ing the above DNA-DNA hybr id i -
zat ion method to the f reshwater  s t ra ins used in
chapter  I f  and to the coccoid st ra i -ns maj-nta ined as
" A n a c y s t i s  n i d u l a n s "  ( w h i c h ,  a c c o r d i n g  t o  D r o u e t ,
a l so  be longs  to  S .  ca le i co la )  ,  shos /ed  tha t  t he  f r esh -
wa te r  s t ra ins  a re  geno typ i ca l l y  h igh l y  s im i l a r ,  and
tha t  t he  gene t i c  re la t i onsh ip  o f  " , 4 .  n i du lans "  Lo
th i - s  g roup  o f  s t ra ins  i s  ve ry  sma l l .  The  resu l t s  show
that  the DNA-DNA hybr id izat ion method developed is
usefu l  for  b l -ue-green a lgal  taxonomy.
Chapter  fV deals wi th new and expanded cul ture
expe r imen ts .  The  number  o f  d i f f e ren t  cu l t u re  cond i -
t i ons  was  i nc reased  and  a  l a rge r  number  o f  s t ra ins
was  tes ted .  The  s t ra ins  added  be lonq  to  t he  t rad i -
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t i o n a l  g e n e r a  P L e c t o n e m a ,  L y n g b y d  a n d  S y n e c h o c o c c u s .
F i ve  o f  t hese  s t ra ins  be long  to  D roue t t s  Seh i zo thz , i r
c a l c i c o l a  a n d  t w o  t o  t h i s  a u t h o r ' s  M i e r o e o L e u e  L A n g -
byaceus .  The  add i t i ona l  s t ra j -ns  i nves t j - ga ted ,  we re
tes ted  w i th  rega rd  t o  t he i r  ha lo to le rance ,  and  o f  a l l
s t ra ins the growth and morphology were invest igated
under d i f ferent  condi t ions of  temperatures and i I Iu-
m ina t i on ,  and  a f t e r  des i cca t i on .  I n  add i t i on  t he i r
ab i l i t y  t o  pe r fo ra te  ca l ce reous  subs t ra te  was  tes ted .
The response of  these st ra ins to these var ious cul -
ture cond. i tons led to the conclus ion that  three taxa
could be d is t inguished wi th in the st ra ins which be-
l ong  to  S .  eaLe ieo la  sensu  Droue t .  l " l os t  l i ke l y ,  t hese
taxa  have  to  be  cons ide red  as  spec ies .  These  resu l t s
show tha t  D roue t t s  spec j -es  concep t ,  espec ia l l y  con -
c e r n i n g  5 .  e a L e i c o l a , i s  i n c o r r e c t .
Chapter  V descr ibes the est imat ion of  the genotypic
re lat ionships,  1cy means of  DNA-DNA hybr id izat ion and
determinat ion of  the DNA base composj- t i -on of  the
s t ra ins  be long ing  to  t he  t r ad i t i ona l  gene ra  pho rm i -
d i u m ,  P L e c t o n e m a ,  L y n g b y a ,  O s e i l l a t o r i a ,  A n a b a e n e ,
N o s t o c ,  T o L y p o t h r i r  a n d  M q , s t i g o c L a d u s .  T h e s e  a l s o
compr i sed  s t ra ins  used  i n  t he  expe r imen ts  d i scussed
in  chap te rs  f I  and  IV .  I t  appea red  tha t ,  w i t h i n  t he
g roup  o f  s t ra ins  be long ing  to  S .  ca l c i co la  sensu
Drouet ,  subgroups could be d is t inguished which show
geno typ i c  d i f f e rences .  Th i s  l ed  t o  t he  conc lus ion
tha t  t he  va l i d i t y  o f  t h i s  "D roue t - spec ies "  has  to  be
re jected.  One subgroup,  encompassing a number of
Phoz ,m id iu rn -  and  PLec tonema-s t ra ins  f r om f reshwa te r ,
appeared to have a h igh mutual  genotypic  s j -mi lar i ty .
Th l s  ag rees  w l th  t he i r  h i gh l y  s im i l a r  r eac t i on  pa t -
terns towards the cul ture condi- t i -ons descr ibed in
chapter  IV.
f n  t he  l i gh t  o f  t hese  resu l t s ,  t he  use fu lness  o f  a
number of  characters of  b lue-green a lgae for  thei r
t axonomy  i s  d i scussed .  Ce I l  d imens j_ons  (w id th ,  l _eng th /
w id th  ra t i o ) ,  absence  o r  p resence  o f  g ranu les  v i s i bLe
by  l i gh t  m ic roscope ,  and  hab i t a t  ( f r eshwa te ro rmar ine )
a re ,  mos t  l i ke l y ,  impo r tan t  cha rac te rs  a t  spec i f i c
l eve I .  Absence  o r  p resence  o f  shea th  and  absence  o r
p resence  o f  f a l se  b ranch ing  a re ,  a t  mos t ,  use fu l  a t
a  subspec i f j - c  1eve l .  Consequen t l y  i t  seems  j us t i f i ed
to  un i t e  t he  t r ad i t i ona l  gene ra  Lyngbga ,  phoz ,mtd ium
a n d  P L e c t o n e m a ,  a s  L g n g b y a  d i f f e r s  f r o m  p h o r m i d i u m  b y
hav ing  a  f j - rm  shea th ,  and  PLee tonema f rom pho rnzd ium
and  Lyngby  a  by  hav ing  fa l se  b ranches .
Chap te r  V f  conc ludes  th i s  t hes i s  w i t h  a  gene ra l
d i scuss ion  on  the  res t r i c t i ons  o f  t he  DNA-DNA hyb r i -
d izat i -on method used and on the conseguences of  the
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use of  genotypic  re lat ionships for  the taxonomy
o f  b lue -g reen  a1gae .
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